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EXPERIMENT STATION WORK/ 

TOP-BEESSING PASTtTHES.' 

That certain kinds of run-down pastures may be Buccessfully 
restored by a proper systom of top-dressing has been clearly shown 
by experiments made by W. P . Brooks at the Massachusetts Experi­
ment Station on one of the typical pastures of the region, a larjye 
])roportion of which is stated to be ))roducing relatively Utllo feed. 
In the early spring of 1909, 500 pounds of basic slag and 300 pounds of 
low-grade sulphate of potash (mixed together just before using) was 
applied per acre to this pasture. 

Tlefore the end of the first Hoason there wan a marked difference in the character of the 
growth upon the fertilized and unfertilized platw. On the fonner, white clover waa 
found to be coming in, while the graases showed a much greener color and more vigor­
ous growth. 

The pasture in which these platH lay was heavily stocked with milch cows throughout 
the summer, and it was observed that they grazed upon the top-drojwed plats a much 
larger pn)portion of the time than on the other portioiw of the pasture. 

In the spring of 1910 the application was repeated, with the i*esulfc 
that the effect of the fertihzing was still more marked than in the 
previous season. As a consequence of the improvement in the 
character of the forage produced on the top-dressed land, this portion 
of the pasture was more closely grazed than is considered favorable 
for the best development. Nevertheless, the improvement in the 
character of the herbage was very striking, and it is estimated that 
the top-dressed area produced fully three times the amount of feed 
yielded by the untreated pasture. It is pointed out that not all 
pastures can be top-dressed successfully, but in many other cases 
toi>-dressing is the only practicable method of improvement. 

I t is not believed it will be found profitable except in those ca^es where Die turf 'la 
mostly free from foreign growths, such as shrubs, bnshes, hardback (spirea), and fenw. 
If any considerable proportion of the area is occupied by such foreign growths, the 
first step in improvement should be their removal. * • * When cleared of foreign 
vegetation a pasture may, in many cases with advantage, be harrowed and seeded if 
the surface is much broken as the result; but if the obstnittiourt have been widely 
scattered, it may be advisable simply to level the areas dvig up in connection with 
the removal of the f o r e ^ vegetation and to seed those areas only. Kentucky blue-
grass and white clover will be more useful than any other varieties. * • * After 
the surface has thus been cleared such pastures, aw well as tho<w which are now clear, 
may be expected to repay judicious top-drcsHinK. 

• A. progre.'M record of experimeutal Inquiries publbhod without unumptloQ of napooatbOity by tiM 
dcpartmeut for the correctness of the faclH and (loncluslona reported by the statlona. 

*OQmplled!rom U^sachusetts Sta. Rpt. 1910, pt. 2, p. 18. 
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6 EXPERIMENT STATION WORK, IjXIX. 

It may be here pointed out that improvement of our pastures will not only increase 
the amount of stock which a farmer can keep, but it will be likely to increase the milk 
yield of a given number of cows, since in improved pastures the animals will be able 
to gather sufficient food in a much smaller number of hours, and will have leisure to 
ruminate, and to convert a larger portion of the feed consumed into milk. 

In pastures in which the surface is occupied in considerable measure by rocks, top-
dressing is of course likely to prove loss profitable than in those which are free from 
such obstructions. It will V)e apy»arent, further, that the more nearly level the pasture 
the less probability that the materials used in top-dressing will be washed away. 

It is believed that the basic slag meal used in the experiment« referred to ia pecu­
liarly suited to meet the requirements of a large proportion of our pasture soils. Espe­
cially must this bo true of those naturally poor in lime, with soils which are retentive 
of moisttiro, and where white clover is scantily produced. Slag meal is likely to 
produce less striking effects in pastures which now produce white clover abundantly, 
or in (hose having excessively dry soils. Its special fitness for the improvement of 
l)a.-̂ l Mr(>H deficient in lime and not now producing white clover is undoubtedly con-
ncctcil with the fact that it is rich in lime. Its tendency, therefore, is to sweeten soils 
which are naturally sour, and thus to bring them into such condition that clovers 
can thrive. It i.s now generally understood that clovers can not flourish in soils 
containinn: free acid. Basic slag meal, moreover, is a relatively low-priced fertilizer, 
and it ni;iy bi- pDijilod out still further that it has for many years been profitably used 
for t()i)-(lr(r^:jint; ptistures in various parts of Europe, especially in England. 

Tt litis been found that on soils of the character of those used in 
those experiments a liberal appUctttion of potash is required in order 
to bring in a vigorous growth of clover, and under the climatic con­
ditions prevailing a good, permanent pasture without white clover 
is considered a practical impossibility. Low-grade sulphate of 
jxitash was used in these experiments because it had seemed in other 
experiments to be especially favorable to the growth of white clover, 
but muriate and high-grade sidphate of potash j)roduce like results 
and cost rather loss in proportion to the actual amount of potash 
BU]>plied than the low-grado sulphate, "anil in localities where trans­
portation counts as an especially iniportant item they should jjerhaps 
bo ])roforreil, since to obtain an equal amount of potash it would be 
noci>8sary to use thorn in only half the quantities required of the low-
grtido sulphate." 

In regard to the best season for top-dressing, Prof. Brooks is of the 
opinion that for local pastm-es ' ' top-dressing with a mixture of slag 
meal an<l potash salt had best be done in the autumn, but in all cases 
where the slopes at-e excessive it will be preferable to apply the 
materials in the early spring." 

MAKING HAY.» 

As A. M. Ten Eyck, of tlie Kansas station, points out, farmers 
can well afford to give more attention to the matter of quality in 
hay, and to this end it is important to know not only what hay plants 
are best adapted to a given locality and tlio best method of seeding 

• ConipUed Irom Kansas Sta. Buls. 166, 176. 
49d 



EXPERIMENT STATION WOBK, LXIX. 7 

them, but it is equally important to harvest and save the hay in 
such a manner as to secure the largest amount and best quality 
of product. "Good quality, as indicated by the bright-green color 
of well-preserved hay, will readily add a dollar or two per ton to the 
selling price." 

CUTTING THE HAY. 
The common hay grasses and legumes differ somewhat in the stage of maturity at 

which each should be cut to make the best quality of hay, and farmers and feeders 
are learning that this difference in quality means not only a difference in market 
value but also a difference in feeding value. The stage of maturity at which graes 
should be harvested, in order to make hay of the best quality, varies somewhat with 
the different grasses and the use to which the hay is put. A safe rule applicable to 
all common grasses is to cut the grass just as it is beginning to bloom or just after the 
bloom has fallen. For cattle and sheep, hay from the early cutting is best, but for 
horses the later cutting is preferable. When cut in the early stage, grass is sure to make 
good, clean hay of prime quality, if the hay ia cured well. Often a larger weight 
may be secured by cutting the grass after it becomes more mature, but the quality 
of the hay is not apt to be so good. If grass is cut when in full bloom the hay is sure 
to be more or less dusty. The over-mature hay is less palatable to stock and its feeding 
value per hundred pounds is usually less than the value of that cut at an early stage 
of maturity. * * * Timothy should be cut just as it is coming into bloom. When 
timothy is grown in combination with common red clover, it is necessary to cut the 
crop early in order to secure the clover before it has become too ripe to make good 
hay. The hay cut at this stage is best for feeding cattle and sheep. Timothy should 
not be allowed to stand until in full bloom, since, if cut at this stage, the hay will be 
dusty and especially objectionable for feeding horses. 

To make the best hay for horses, timothy should be cut at the stage called "second 
bloom," which is really just when the grass has abovit ceased blooming and most of the 
blossoms have fallen. When timothy is cut at this stage, the greatest w^eight of hay 
is secured, and probably the greatest amount of nutrients, but the hay is more woody 
and less palatable than timothy cut earlier. * » » 

Orchard grass, western rye-grass, perennial rye-grass, English blue grass, and 
Johnson grass quickly lose in palatability when nearing maturity, and should be 
cut for hay before the blooming stage. Other grasses, such as Bronms inermis, redtop, 
and tall oat-grass, retain their good qualities longer and make good hay if cut when 
in full bloom or after the blossoming stage. The annual cereal grains, such as barley, 
oats, and enimer, sowed sorghum, and Kafir, make the best hay if cut when the grain 
is in the milk or at the soft-dough stage. It is best to cut millet for hay as soon as 
it is fully headed, before the bloom forms. Cut at this stage, the hay is certainly 
loss woody and more palatable than is the hay made from the more mature millet;. 
The poisonous principle in millet which causes it to be injurious to stock, especially 
to horses, does not seem to depend upon the condition of the millet with regard to 
its maturity and the time of cutting. While the less mature millet is better relishefl, 
it may seem to give injurious results more quickly. » * » 

Clover should be cut just when it is in full bloom, with a few of the blossoms turning 
brown. If it is cut before this stage, the hay will be lighter and more "washy," 
especially if fed to horses; while if the crop is left until the clover is mature, many 
of the leaves will be shattered or lost in harvesting. This will be a great loss, for the 
leaves are the most nutritious part of the clover, as they contain nearly two-thirds 
of the protein in the plant. * * * 

Alfalfa should be cut for liay when it begins to bloom. Several experiments con­
ducted at the Kansas Experiment Station and at other State experiment stations have 
shown that alfalfa hay has a higher feeding value when cut at an early stage of maturity, 
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8 EXPERIMENT STATION WORK, LXIX. 

about one-tenth in bloom, than when cut in full bloom. It has also been observed 
that when cut at the beginning of the blooming period the next crop, under favorable 
Boil and weather conditions, starts quickly and there is no delay in the growth of the 
alfalfa. * » » 

The leaves of the alfalfa are much richer in protein than the stems, and the loaves 
drop oft and shatter worse in cutting if the plants are allowed to become too mature 
before harvesting. For feeding horses, however, it is advisable and often recom-
mende<l to allow the alfalfa to become more mature and to reach full bloom before 
cutting. The more mature hay may be fed to horses with less danger of injurious 
effects, which sometimes occur from feeding the immature hay. * * * 

Cowpeas should be cut for hay when the first pods are beginning to turn yellow. 
Soy beans must not be left so long, but are ready to cut for hay as soon as the pods are 
well filled. If they are left until too mature, the leaves drop or shatter in harvesting, 
thus decreasing the palatability and the feeding vahie of the hay. Field peaa and 
vetches make hay of good qualify if cut when the pods are almost fully formed and 
some of the seed ia beginning to ripen. 

CTTKINO THE HAY. 
The most important factor in making good hay is favorable weather. Ilay exposed 

to excessive rains is greatly injured in quality and in feeding value. This is especially 
true of liay from leguminous plants, such as clover and alfalfa. Every farmer knows 
that hay is injured by rain and dew, which cause it to bleach and to mold, and which 
take from it the natural aroma and palatability essential in hay of good quality. Not 
all arc aware, however, that hay which is cured too much in the SLin not only bleaches 
and loses leaves by becoming too dry but also becomes lighter in weight and less 
palatable. . 

When one cures hay of any kind, he should aim to expose it to the sun no more 
than ia absolutely necessary. The b<!st hay is therefore made by curing it largely in 
cocky rather than by leaving it spread over the ground in the swath or windrow. Hay 
in the swath and windrow is also more exposed to injury by rain and dew than is hay 
in the cock. Ilain not only bleaches hay, thus lowering its market value, but the 
feeding value of the hay may also be very much decreased. 

Hay cures more evenly in the cock tlian in the swath or the windrow. If left too 
long in the swath, the leaves become thoroughly dry, while the stems still retain a 
large amount of moisture. Such hay will not cure fully and evenly and is often put 
into the stack in a partly cured condition. If hay is raked before the leaves are 
dry and placed in cocks, the leaves continue to draw moisture out of the stems, thus 
allowing the hay to cure evenly. 

Clover or alfalfa hay well cured in the cock in this way will keep perfectly in the 
stack or in the mow. When cured in the swath and windrow, the hay is often stacked 
in such condition that it may burn or spoil in the stack. Also, the greater breaking 
of the leaves which must take placre in curing alfalfa or clover in the swath and wind­
row, makes the hay less palatable to stock, and less nutritious than hay which has 
been properly cured. 

A large part of the hay made in the United States, however, is cured in the swath 
and windrow, or in shocks made up by bunching the hay with the horserake. When 
a farmer has a large amount of hay to put up and little help with which to handle it, 
he is compelled to do the work in the most rapid and economical way. Putting up 
the hay directly from the windrow is not only a saving of labor, but it enables the 
haymaker to do the work rapidly so that the danger of loss by exposure to the weather 
is lessened. 

In the Central States it is common to cure timothy and clover hay in the swath 
and windrow, and to put it on the wagon by means of the hay loader, which makes 
the work more rapid and docs away with the hard labor of pitching. In the large 
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alfalfa and prairie-grass fields of the Western States, the common method is to use 
sweep rakes, by which the hay is taken directly from the windrow to the stacker. 
Where a largo amount of hay is made, it is almost necessary to handle the crop by such 
a method. The method of curing hay in cocks is more applicable to the small farmer 
and to farmers who live where the market price of hay makes it profitable to handle 
it in this more expensive way. 

The following general suggestions may be given with reference to making clover 
or alfalfa hay: As soon as the dew is off in the morning, start the mower; when the 
hay has wilted somewhat, run it over with a tedder if the crop is heavy and needs 
lifting; after an interval of a few hours, before the leaves have begun to get dry and 
brittle, rake the hay into windrows. Allow the hay to remain in this condition for 
a day or two, when it may be put into the stack or mow. If the plan of curing in cocks 
is followed, the hay should be placed in small cocks soon after raking. It will bo 
necessary for it to remain in the field for from one to three days of drying weather 
before it is ready to be put into the stack. 

It is possible to start the mower late in the afternoon, cutting until dark, raking 
the hay the next forenoon, and bunching or cocking as described above. Good 
hay may be made in this way, since the dew does not blacken the green hay, and 
even a light rain during the night may not greatly damage it. There is some objec­
tion to this method, however, for making clover or alfalfa hay, in that the dew falling 
on the green hay in the swath seems to favor the development of white mold. Cut­
ting only during the forenoon after the doty is off is perhaps the preferable method, 
provided the farmer can handle the crop rapidly enough in this way. 

Hay is much more likely to be injured by the moisture on it than by the moisture 
in it. This should be an invariable rule: Hay should not be raked or bunched or 
placed in the stack or mow when there is moisture on it either from dew or from rain. 
Such hay is likely to mold in the cock or in the mow and is almost certain to heat, 
to blacken, or to "burn" in the stack. 

Grasses cure much more quickly than do alfalfa and clover. The length of time 
required for curing grass hay will depend upon the kind of grass, upon the degree 
of maturity, and upon the weather conditions. In good weather most grass hays 
may be cut one day and stored the next. It is even possible to cut grass in the fore­
noon and to put it up in the afternoon. 

Because hay requires rapid handling, it is not necessary to cure grass hay in the 
cock in good weather. In showery weather, however, it is a very good plan to rake 
the hay somewhat green, to cock it, and to allow it to cure. Grass hay will shed 
rain much better in the cock than will clover or alfalfa. 

STOKINO THE HAY. 
Hay should be stored in sheds or in barns. Grtiss hay sheds the rain better than 

does clover or alfalfa, and may be stored out of doors with little loss, provided the 
stacks are well made and covered. However, a good hay shed is a profitable invest­
ment on any farm. When hay is fed on the farm, the aim should bo to store it in a 
convenient place, so that it may be conveyed to the stock with the least amount of 
labor. If possible, the hay should be stored, and the live stock fed, under the same 
roof. This will avoid the expense of handling the hay a second time and the loss 
from the breaking of the leaves and heads. 

The most rapid way of putting up hay is by the use of sweep rakes and sweep stack­
ers, or swinging stackers. This necessitates stacking the hay in the field where it 
is cut. This method of putting up hay is best adapted to those regions where hay 
is made on a large scale. On the average farm, the practical method is to load the 
hay on wagons and to haul it to the stack or mow. The hay is rapidly removed from 
the load and dumped into the mow or stack by means of the hayfork or the hay sling. 
Slings are often preferable to hayforks for unloading hay, on account of the cleaner 
and more rapid work which may be done by the use of the sling. For barn or shed 
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10 EXPffiBIMENT STATION W O B K , LXIX. 

BluiinL;, a carrier and track is usual ly moat convenient . For field s tacking, some 
lorin 111 lia\ |>i.|i'.< wiiti ihc pulley and rope, cithrT wi th or wi thou t t he t rack, is i n 
g.-n..,-.,l ,.-,. 

l lu j .-iliuulil not \ii) s tacked on the grouutl, bu t on an elevaterl bot tom m a d e of poles 
and brush . If hay is jisreeii or u n e v e n l y ea red , i t i:* ap t to " b u m " or spoil when 
th(ao Li no vent i la t ion benea th the s tack. Great care should b e t aken to keep the 
middle of t h e stack full, s<» t h a t w h e n t h e h a y sett les t he s tack will shed ra in . There 
is ii«> bet ter grass covering for stacks than marsh hay . When the s t ack ia finished 
antl totpped out , one should no t fail to b ind o« t h e cover wi th good hangers of wire 
Mtached to slones or h e a v y s t icks of WCKMI. As a ru le , caoivus or board s tack covers 
• in tjrr>uble8«)me and expet t t ive and not to b e recoramended. A farmer migh t be t te r 
bui ld a good hay »he<l than u.se such tempoirary means of protec t ing t he s tacks from 
raii». It i.s often adv isab le to h a v e *. canvas cover or two for t empora ry aae when 
hay i.f s tacked out of doors. » • » 

Although the methods described above are t he safest and the most satisfactory, it 
in a very eonomcai pract ice to p u t clover hay in to t h e mow in a par t ia l ly cured condit ion, 
perhaj)3 on the afternoon of t he same day the hay is cut . Green or par t ly cured clover 
pu t in to a t ight born will become very hot, b u t it will not " b u m . " Such hay may 
conu) out in good condi t ion for feeding, b u t with a brown color which injures t he hay 
for selling on the market . I t may be pract icable also to store cloiver while green 
In raised-bottomed sheds, according to t he plan which is now being used in th is Sta te 
lor storing green alfalfa. I t is now bocoruing a common pract ice in t he more huni id 
sections, where the m e t h o d of feirtning is in tens ive ra ther t h a n ex tens ive , to protect t h e 
hiiy in the field b y covering the cocks wi th canvas or wi th paper caps. There is l i t t le 
question regarding the pract icabi l i ty a n d economy of such a pract ice on small farms, 
and there is l i t t le quest ion al«o b u t that the same method may be used profitably when 
alfalfo and clover are p u t up on a large scale. T h e canvas covers are doubtless to be 
prrefeired, since they are more durab le a n d arc more easily hand led than are the paper 
caps. * * * 

It is a common prac t ice in the Middle and Eas tern States to salt t he hay when it is 
p u t into t h e stack or mow. In Kansas this prac t ice ia not usua l ly followed eicr-ept by 
certain farroem who stack alfalfa hay in a green or par t ia l ly cured condit ion, and app ly 
salt or l ime for the pur7»osc, as t h e y claim, of p reven t ing t h e hay from heat ing. TTiot^ 
seem to be no sufficient data to prove tha t t he appl icat ion of l ime or salt prer-ents hay 
fr^im heat ing . No work along this l ine has been reported b y exper imen t stations, a n d 
the reports of farmers vary . If the applfcation of salt or l ime pre-vents t h e hea t ing of 
p-een or part ial ly cured hay , this power is probably due to t h e influence w h i c h t h e salt 
or l ime has in checking the growth of microbee or fungi which cause t h e fermentat ion 
that develops heat . I n the samo way , l ime or salt may p reven t the molding of hay . 

The re is l i t t le (luostion b u t tha t the salted h a y is relished be t t e r b y stock. T h e fact 
that ca t t le ea t t h e liay wi th greater relish may b e th« cituse for t h e opinion among 
farmersi t h a t sal t ing preserveH t h e hay tar makes it k e e p bet ter . T h e appl icat ion of a 
sntall amoun t of salt to th.» new hay in s tacking may b e recommended even when bay 
is well cured. T h e applicat ion of from 2 to 4 quart.-* of salt per ton is usually sufficient, 
b u t if the h a y is green or only par t ia l ly cured, more salt may be uaed. As far as t he 
wri ter knows, the re is no advantage in iwing litne to prevent the heat ing of hay , a n d 
saVt should V>e preferred, Miice i t adds pala tabi l i ty to t he hay . So far a:* known, no 
injurious effacts result from feeding the l imed hay. 

A F S E S H - A I B BBOODEB. ' 

I t ia a g e n e r a l e x p e r i t M i c o t h a t l o s s of c h i c k s d u r i n g t h e e a r l y p e r i o d 
o f t h p i r l i f e i n b r o o d e r s i s a p t t o b<' l a r g e d e s p i t e t h & n t n t o s t c a r e a n d 
a t t e n t i o n - T l i e m o r t a l i t y o f b r o o t l c r c h i c k s h a s t h e r e f o r e b o o n t h e 

> CompQed from Maine Sta. But. tfX. 
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subject of considerable invcstij^ation by the experiment atationa. 
liaymond Pearl, of the Maiii© station ^ has come to the concIu.sion that 
(.ho trouble is in part at least due to funtlamental defects in the ordi-
iiuiry type of bottooa-heat hot-air brooder conuiimily used, viz, (I) 
too much floor heat, (2) poor ventilation, and (3) iiiconveiuoii.ee, 
oxpi>]iso, and wear and tear of moving the brooders about when they 

FKK I ,—F1«« plan o* Iresh-alr brooder 

"are operated in small colony housra, and the same houao.-i arc used 
for growing the chickena on the range tluroughout the summer.'' 

Aa ft result of comparative tests of different makes of brooders, a 
brooder waa designed which it is beEcvod haa doeid'ed advantages 
over ordinaiy types. The advantages clairae«t are " that it is possible 
to rear in this brooder a kirger number of chick-^ in proj>oitLoii to 
the number originally put in than m any other !)ioodor with wliicli 
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1 2 EXPERIMENT STATION WORK, LXIX. 

the station has had any experience." The mortality is not only 
relatively low, but the chicks are healthier and thriftier. "The second 
advantage lies in the great saving of labor which is effected by the 
use of the new brooder. The fact that the brooder never has to 
be removed from the house where it is operated means a decided 
economy." 

Describing the construction of this brooder it ia stated that— 

The primary point aimed at was to make it a "fresh-air" and a "pure-air" brooder. 
With this idea in mind it waa thought advisable to make the wall of the brooder in 
some degree permeable to air. To meet this requirement the walls and cover of the 
brooder are made of cloth. Essentially the brooder is a cloth box containing a hover 

y — 
Canvaa cover /ri'/jycc^ ^raf's*-^ 

u4^ /?e/^ovai/a 

Flo. 2.—End elevation of brooder. Note eloping run to floor, hinged cover, removable side panel A A 
on ba.se of brooder. In tbe center of thia is a small door made of J-lnch mesh galvanized wire. 
Through this door the lamp is withdrawn for filling and cleaning. The panel AA is removed when 
the brooder ia dlamantled, and the whole superstructure is then packed away under the base. 

of the type in which the lamp fumes are conducted outside of the building by an 
exhaust pipe. 

These brooders are built permanently into the houses which they occupy. Two 
brooders are pla*:ed in each colony house, one in each of the back corners of the build­
ing. In this way one end wall and the back wall of the building form two of the sides 
of each brooder. The remaining side and cover are made of cloth tacked on light 
wooden frames as shown in the working drawings. 

The floor of the brooder stands 10 inches above the floor of the house. From the 
front of the brooder a sloping walk extends down to the house floor, reaching in width 
clear across the whole front of the brooder. The cloth front and side of the brooder 
are not permanently fixed in position but are removable panels, which are held 
together and to the frame work by hooks and eyes (see fig. 1). The cover is hinged in 
the middle in such a way that it can be either half opened or entirely opened and 
folded back out of the way. In consequence of this arrangement it is possible to regu­
late with great nicety the amount of air which shall be admitted to the brooder. 
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Ei the r the front or the side panel may be ti l ted out j.s much as desired a t t he base, thua 
admi t tu ig air there . Fur thermore , b y par t ly opening a panel and the cover it is pos­
sible to insure tha t there shall be a circulation of air through the brooder a t all t imes . 

A modification of a common make of hover is used, in which the 
lamp is placed inside the house directly under the brooder instead of 
in a box outside the house. 

T h e reason for this modification is t ha t in this c l imate, whore one ia l ikely to have 
bad weather dur ing the early par t of t he ha tching and roaring season, wi th h e a v y 
winds , snow, and rain, it is m u c h easier and more satisfactory to take care of t he l amp 
inside the house than from a small box outside the house. Another modification ia 
t ha t in the hovers which are installed in those brooders an ospocially h e a v y insulat ion 
is p u t on top of t he d r u m to reduce tlie lose of hea t b y radiat ion in ex t r eme ly cold 
weather early in the spring. 

Fio. 3.—Section through middle of brooder. Nolo cloth cover and side, large apaco between lloor of 
brooder and floor of hou.HC, in whlc;h the lamp Is placed while the brooder ia In oijcratlon, and which 
serves aa a storage place for the whole upper part of the brooder when the latter la not In use. 

One of the essential points about the brooder ia i ts compactness la storage and the 
fact that all the parts may be stored in the base of the brooder itself. I n th is way the 
labor expense of carrying back and forth parts from a storage house each year is avoided . 
To bring about thia result t he size of the base is so calculated t h a t all t h e par ts of t he 
brooder m a y b e inclosed ui i t . T h e way in which this is done is appa ren t from an 
examinat ion of figure 2. I t will be seen tha t the end of the brooder base (marked AA in 
the diagram) is removable , being held in place b y bu t tons 56. When the end of the 
brooding season is reached and there is no further use for t he brooder t h a t year, t he 
side and front end pane l of the brooder are removed, the canvas cover folded back 
and tacked to the wall of the bui lding, and the hover d i smant led . All of t he par ts are 
then shoved u n d e r the brooder floor and the panel AA p u t back in place again. T h e 
floor of the brooder is removable , so tha t it and the floor unde rnea th m a y bo c leaned 
and dismfected. B y removing the legs the hover m a y be stored in the brooder base 
along wi th t he other parts , or if one does not desire to do thia the hover m a y b e suB-
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peudttd close u p to the r.i.)i'.;!' 111., builil in!,'. In ili.i.l |>iirti I ion it will-be impossible for 
the birds to roost on it . Of course, uU reiuovable parts should b e t aken from the 
hover before it is h u n g u p in th i s way. These parts m a y b e stored in t he brooder base . 
After the ch ickens ar> out of the hou.so in the fall the parts of the brooder are tiiken out , 
thoroughly cleaned and disinfected, and then the whole is reassembled and made 
ready for the ha tch ing season of the n e x t year. 

Detailed working drawings of t he brooder are given he rewi th . F igure 2 shows the e n d 
elevation of t he brooder; figure 3 shows a section through the midd le of the brooder; 
figure 1 shows a floor p lan ; figure 4 shows the brooder in operat ion. » » * All 
dimensions are given on these dra^vings and from them it should be possible for 
anyone to construct the brooder for him.self. 

As mater ia l , a n y sort of planed lumber m a y be used. P robab ly p ine will b e found 
sat isfactoryand economical in mostcaaea. Spruce or hemlock m a y boused to bui ld the 

I'l;, 4. Urw.tcr Inalallod and- ready for operiitton. 

base, if one <11 •sires. I'l^r i he < .i\ r̂ r and removable aides almost any sorl of r io ih m a y b e 
nsed. Hero wo hav<f employed the l ightest w»»jght canvas (duck) tha t couM bo 
obta ined h)cally. Bur lap m a y b e used, or even nnb leaehed cotton clotli in localities 
where t h e outs ide temperature! is not too low. 

BOOSTHTO CLOSET FOB POULTRY.^ 

I n t h e c u r t a i n - f r o n t t y p o of p o u l t r y h o u s e u s e d a t t h e M a i n e E x p e n -
s a e n t S t a t i o n a f e a t u r e o f t h e o r i g i n a l p l a n o n w h i c h c o n s i d e r a b l e 
s t r e s s w a a lai<l w a a t h e t n t n v a s c u r t a i n i n f r o n t o f t h e r o o . s t s . ' 

Tliis cor ta in , togi^tlier witli tlie back wall of the house a n d the droppings board undo 
the rooots furmed a closet iii which, the Ifirdii were shu t up a t n ight dur ing cold weather . 

« Complied from Maine Sta. But 193. » V. B. Dejrt. Agr., Farmers' Buls. IN, p. 28; 3S7, p. 21. 
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"WTieii the curtain-front house was first devised it was thought (^ssoutial to provide such 
a closet to conserve the body hea t of the b i rds dur ing the cold nights when the tompor-
a ture might go well below zero. Exper ience has shown, however, tha t this was a 
mis take. Actual test shows tha t the roosting closet is of no advantage, even in such 
a severe cl imate as tha t of Orono. On the contrary, the birds cer ta inly thr ive be t te r 
wi thout the roost cur ta in than wi th i t . I t has been a general observation among users 
of t he curtain-front t ype of house tha t when the roost cur ta ins are used the b i rds are 
par t icular ly susceptible to colds. I t is not hard to unders tand why this should be so. 
T h e air in a roosting closet when it is opened in the morning is plainly bad. The fact 
tha t i t ia warm in no way offsets physiolc^ically the evils of i ts lack of oxygen and 
excess of carbon dioxid, ammoniacal vapors, and other exhalat ions from fh(> bodies 
of t he birds . 

For some timi^ past i t h a s been felt t ha t the roosting closet waa a t least imneceaaary, 
if no t in fact a positive evil . Consequent ly the t ime of beginning to close the roost 
curtain in tlie fall has been each year longer delayed. Final ly , in the fall of 1910, i t 
was dec ided no t to use these cur ta ins a t »11 dur ing the winter . Consequent ly they 
were taken out of the house, or spiked to the roof, as the case might be . The winter 
of 1910-11 was a severe one. Ou several occasions the temperature dropped to 30° 
below zero. Y e t dur ing this winter the mor ta l i ty was exceiit ionally low and the egg 
product ion exceptionally high. 

In view of this experience the station has decided to discontinue 
the use of the roost curtain. _It would seem to be generally unde-' 
sirablo or at least unnecessary. 

EXHIBITION COITTESTS FOB IMPBOVIMTG DAIEY PBODUCTS.' 

Exhibitions of daiiy products for prizes have proved to be of great 
value to dairymen wherever tried. That much interest is being mani­
fested is shown by the large number of entries from many States at 
recent exhibitions. At the International Dairy Show at Milwaukee, 
for example, there were entered 115 samples of milk and cream from 
all sections of the country. 

A. C. Baer, of the Wisconsin Exjieriment Station, in commenting 
upon the educational value of those exhibitions states: "These con­
tests have proved that milk and cream produced and handled under 
sanitary conditions and kept at a low temperature can be shipped 
thousands of mUeg and remain sweet for weeks. The contests have 
also helped to point out to the dairyman the common defects in milk 
and cream, and have suggested remedies to overcome the difficulties." 

Mr. Baer also emphasizes the need of more local contests. 
A friendly, neighborly milk and cream contest can be hold annual ly in every ci ty 

of t he couut ry . A contest of thia k ind brings the mi lkmen and dai rymen together 
wi th common interests, and the educational value resulting will be no small gain to a 
comm\iu i ty . T h e experience of men who have conducted these milk and cream 
contests has demonstrated the fact tha t milk or cream can be scored with roasouablo 
accuracy for flavor and odor, bacteria, chemical composition, and keeping qua l i ty . 

57—gr r*« y^ 
' Compiled from California Sta. Circs. 48, 80; Pennsylvania Sta. Bui. 93; Hoard's Dairyman, 42 (1811), 

No. 47, pp. 1449, 1400; Pract. Dairyman, 5 {1912), No. 21. p . 329. 
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Below is given a copy of the score card which has been used with 
success: 

SCORE CARD FOR MILK. 
Class 

I tem. 

Visible dirt 

. . . . Exh 

Perfect 
score. 

3S 
2r. 
10 
10 
10 
s 
s 

100 

ibit N o - . . 

Score 
allowed. Kcmarks. 

\Odor 

/Bot t le 
\Cap 

Another important phase of the work has taken the form of butter-
scoring contests such as have been conducted by the dairy divisions 
of the Pennsylvania and California stations. These contests are con­
ducted somewhat as follows: Each contestant at specified times 
ships an entry of butter and a record of methods used to the dairy 
division, the method blanks for this puipose being provided by the 
station. The butter tip on arrival is numbered and any marks of 
identification are removed so that when scored no partiality can pos­
sibly be shown. The scoring is done under direction of some expert. 
After the butter is scored a letter is sent to each contestant giving the 
score and criticism by the judge, together with suggestions as to 
methods of improving the butter. The score card used at both the 
California and Pennsylvania stations was that of the National and 
State Associations with such explanations as were necessary. The 
following is a copy of the score card used by the University of Cali­
fornia : 

BUTTER SCORE CARD. 
Name 

No 

Perfect. 

45 

25 

10 

100 

Date 

Score. 

I'luvor 

(Salt 

Packing 

Check. 

Overripe cream 
Bitter cream 

Worked no t enough 

Too high 

Mottled 
Streaked 
Not enough 

I*oor packing 

file:///Odor
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The butter that scored highest (90 ]>or cent) was made as follows: 

A fair grade of gathered cream testing 30 per cent was pasteurized at 180°, cooled to 
48°, and 14 per cent of good commercial starter added. The cream was not ripened, 
as it contained 0.52 per cent acidity. It waa held 2 hours at 48°, and churned. 
Time of churning was 40 minutes, and the granules were the size of wheat. The 
buttermilk had a temperature of 53°, and tested 0.02 per cent. The manne.- '>f wash­
ing was spraying at 50° until the water ran c-lear from the churn, then adding as much 
water at 50° as there was buttermilk. There waa one working. 

In making the butter that scored lowest (89 per cent) in the. sume 
entry the "cream in fair condition, ago 2days, testing 37 pcf ccnl, was 
ripened for 5 hours to an acitlity of 0.65 per cent. Twcnty-throo 
per cent of starter was used. When churned it had a temperature of 
51°, and the buttermilk was 53°. There were two witshings at 54°, 
and one working." 

With another sample of butter w^hich scored 95i per cent the 
"graded cream one' day old w âs ripened at 62° to 0.42 jior cent acidity 
by the aid of 18 per cent of starter. I t was then cooled to 54° and 
churned immediately. The buttermilk and wash water were 5(3° 
and 58°. Standard culture, and approved equipment were used." 

In discussing the general conditions as to flavor, botly, and color 
of the butter as brought out in these scoring contests at the California 
station. Prof. Davis states that— 

Fully 90 per cent of the unfavorable criticisms on flav(jr are due to conditions of 
handling, over which the buttermaker has no control. Unclean, cowy, bamy flavors 
are the result of dirty methods. Stale, overripe, and sour are terms used to designate 
the flavors which are the result of too long holding of cream. Kancid flavor ia a serious 
defect resulting from extensive decomposition, whereby the nonvolatile fata are 
acted upon by bacteria, become volatile and escape. Cheesy flavor is the result of a 
fermentation, but thia time it ia the proteid materials—casein in cream, curd in but­
ter—which are acted upon. It is an injustice to the consuming public that such 
cream be manufactured into butter. 

As a contrast to the large number of defects in flavor, for which the buttermaker is 
not responsible, are the small number of criticisms undt?r flavor, due to methods of 
manufacture. They include fishy flavor, oily flavor, and metallic flavor. The two 
former may be closely associated, although oily flavor is perhaps the result of too 
high ripening, churning, and working temperatures. Fishy flavor is generally recog­
nized by authorities on the subjet't to be the result o£ overworking butter which is 
made from high acid cream. The remedy for these defects is obvious. Metallic 
flavor is probably due to the pasteurization of a rich cream. It is likely to occur 
when cream which tests much over 35 per cent is pasteurized. Metallic flavor may 
also be due to holding milk or cream in rusty containers. 

Next in importance to flavor is body. Body refers to the fLrmnesa or aubstance of 
the butter. On the San Francisco Dairy Exchange, the body of butter classed aa 
extras must be "firm and solid, with perfect grain or texture, free from aalviness." 
Under this head is also included texture, or grain, which refers to the appearance 
rather than to the firmnese or substance. Perfect texture shows a grain which may be 
spoken of as having a flinty appearance when a trier full is broken. Body and texture 
influence the brine, both as to appearance and amount. 
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Weak or greasy body is due to high temperatures and ovenvorking, whereby the 
fat ia made to become soft, and grain ia destroyed. Cooling the butter fat quickly 
after churning and working at a low temperature tends to produce a brittle, or crumbly 
body. Milky brine ia due to lack of thorough washing. Leaky butter is caused by 
a lack of thorough incorporation of wash water, through washing in a fine granular 
form wiih cold water, then working insufficiently. Leaky butter is objectionable 
to consumers because of appearance. The presence of this free moisture, however, 
is no indication of a high moisture content. Dry body is caused by excessive churn­
ing, or high churning temperatures. 

The importance of proper temperatures and manipulations is apparent. These can 
be determined only by a careful study of local conditions, with regard to season and 
the feed which the cows receive. In the spring when pastures are opened, the per­
centage of soft fata ia usually increased, necessitating lower temperatures than at 
periods of the year when the butter fat is harder as a result of dry feed. The number 
of revolutions for working varies with the make of chum. The only general rule to 
follow is to work sufliciently to dissolve salt, prevent mottlea, and leave butter with 
good texture. 

The most setious defects under color are mottles, wavy or streaked. They refer 
to a difference or unevenness of color, and appear in butter as irregular, lighter, and 
darker portions, and often as spots. 

The general opinion regarding these defects seems to be that they are the result 
of uneven salting. This is in part the cause, but another factor enters, and that is 
the presence of buttermilk or casein compounds. Salt aa put into butter should be 
dissolved by the water present, and a brine solution result. If butter contains casein 
compounds, loft in by failure to remove all the buttermilk, they are acted upon and 
hardened by this brine solution. Consequently, when the butter is worked streaks 
and spots result. Where these streaks and spots occur the lighter portions are due 
to the jiresence of casein compounds. The yellow and clear portions are free from 
these, and the fat ia surrounded by clear brine. Well-washed butter very seldom 
shows mottles, unless the salting is done unevenly. 

Mottled or streaky butter, then, may be prevented by churning at a low temperature 
to keep the butter in fine granules, washing thoroughly, and working sufficiently to 
insure equal distribution of salt. Even under theae conditions a certain amount of 
buttermilk will be retained within the granules, but not sufficient to cause these 
defects. 

Mottles or atreaka do not necessarily detract from the palatability and wholesome-
ness of butter, but the fact that present-day markets are governed, to a great extent, 
by appearances makes it the more important that every buttermaker guard against 
them. 

At a recent cheese scoring exhibition at the College of Agriculture 
of the University of Wisconsin an average of 89.57 per cent was 
placed upon 7 entries of cheese. 

The main defect was an unclean, sour flavor and a moist, weak, short texture. Some 
cheoaea were not firmed aufliciently before heating, others lacked the proper cook, 
and some were dipped too soon. The cheese that received the highest score was 
worked 30 minutes before heating and cooked to 114°. Sixty-five minutes elapsed 
from cutting to dipping and the water content of this cheeae was 38.5 per cent. At 
this season of the year the proportion of fat to casein in milk is higher. This gives a 
tendency to make a soft, slushy curd and a weak boiled cheese. This can be overcome 
to a certain extent by salting more heavily. 
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BLIND STAOGEBS OF EOBSES.' 

In a bulletin of the Kansas station, T. P. Ilaslam gives a brief sum-
maiy of investigations of the disease of horses variously known aa 
staggers, blind staggers, sleepy staggers, and mad staggers. This 
disease has occurred in outbreaks of greater or loss severity in many 
sections of the United States, Kansas, Texas, Ijouisiana, North Caro­
lina, Delaw^aro, and Arkansas having apparently experienced the 
most trouble. According to N. S. Mayo, of the Virginia station, losses 
from this disease are also at times large in Virginia. 

Tlie first symptoms of the disease as described by Mayo ^ are usu­
ally a refusal of food and a desire for water, often accompanied by 
some difTiculty in swallowing. 

Following this there is dullness and dropping of the ears, partial or complete blind­
ness, loss of conaciousnesa, delirium, and death; or in a few cases, recovery. Some 
cases become violent, running over obstacles, through fences, or destroying stalls in a 
frenzy of excitement. Animals suffering from this form ("mad staggers") are irre­
sponsible and must be approached with caution. If the animal does not die in this 
stage of the d iaeaae, it usually becomes quiet or stupid ("sleepy staggers "), leans against 
the side of the stall or manger, or pushes its head against a wall, often standing with 
the legs braced. Sometimes animals in the stupid state of the disease are thrown into 
a frenzy by the least excitement or irritation. Animals suffering from thia disease, 
if they can be induced to move, generally go in a circle, either to the right or loft, 
depending on which side of the brain ia moat seriously diseased * * » [The] 
disease is not contagious and attacks no animals except horses, mules, and asses. 

A severe outbreak of tlie disease in Kansas was investigated by 
Mayo at the Kansas station in 1891 with a view of ascertainmg the 
cause of the disease. The conclusion was roaehed that it was due 
to mold which had badly damaged the small crop of corn grovv̂ n tliat 
year because of dry weather. In 1902 and 1906 thoro wore severe 
outbreaks in various parts of the State. Tliere has also seemed to 
be a continual loss of horses from staggers in any locality in which 
much corn of an inferior grade is fod. 

In investigations made during the outbreak in 1906 Haslam found 
that " in some localities cases which were reported as staggers were 
in reality typical cases of parasitism produced in horses by the pali­
sade worm (Sclerostoma eguinum, or Strongylus armatus) in the intes­
tines and blood vessels, the error arising from the similarity of some 
of the symptoms of the two diseases. Those familiar with the course 
of either disease rarely make this mistake." 

I t is stated that thoro are few authentic records of cases occurring 
m Kansas with hoi-ses which had not boon fod on corn, although in 
other States severe losses of horses have occurred when the grass in 
the pastures became moldy. 

From a practical point of view, the relation between com and ata^era has been 
quite thoroughly demonstrated. The question naturally arises, which of the micro-

1 Compiled from Kansas Sta. Bu). 173. = Southern Planter, 73 (1012), No. 2, p. 153. 
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organiama present on the com is the specific cause of t he t rouble , or whe the r a too 
exclusive corn d ie t or the immature corn posseaaea t he injurioua propertiea. These 
queationa mus t still remain open, b u t t he indicat ions are t h a t t he cauae of t he t rouble 
is contained in the moldy portiona, as sound com from the same bin was fed to more 
t h a n a dozen horses and mules for months wi thout producing any disorder. * * * 

Dr. Carlo Ceiii, of I ta ly , and his pupi l s repor t t h a t t he molds are capable of pro­
ducing poisons, bu t only a t certain seasons of the year, and tha t in t he win te r as well 
aa iti the middle of the summer they are ent i re ly inact ive . Another fact of great inter­
est has been developed b y Dr. M. Ot to , of G e n n a n y , t ha t while the ex t rac ts of two 
species [molds] obtained from I ta ly are very marked poisoua, thoae from the aame kind 
of molda growing in Germany possess l i t t le or no poisonous propert ies . T h e influence 
of t he t ime of the year and the locality in which the molds grew m a y perhaps explain 
why lose of stock does no t always follow the use of moldy feed a n d w h y pellagra has 
not always been found in corn-growing diatricta. 

Veterinariana accustomed to t reat ing th is t rouble usual ly cure a small majority of 
the cases t reated if t he t r ea tment is begun before the disease has progressed very 
far * * * [but] it is very ev iden t t h a t the best means of combat ing this disorder 
consists in prevent ion . No unsound corn should be fed to horses. If it is necessary 
to feed a poor grade of corn it should be shelled and thoroughly cleaned wi th a fanning 
mil l . Very good results have been obta ined by t h e so-called floating of c o m before 
feeding, which consists in pouring it into water . T h e moldy grains, being lighter, 
rise to the surface and may be sk immed off. Good results are reported b y some who 
have ground the well-cleaned com and mixed i t wi th equa l par ts of bran and oats. 

As Mayo points out, no moldy. Wormy, or decomposing corn or 
other food should be fed. "Corn that has been attacked by the 
green corn worm at the tip and that is moldy is especially dangerous." 

ADOBE AS A BUILDING MATEBIAL.^ 

In a bulletin of the Colorado station, J. W. Adams calls attention 
of settlers in the drier regions where buildmg materials are scarce or 
costly to the advantages of adobe buildings. He says: 

An adobe house, proper ly bu i l t , wil l cost no more t h a n a sod house, a n d y e t be as per­
manen t , a t t rac t ive , and comfortable as it ia possible to bu i ld a house. T h e y do not 
set t le after t h e y are dry . Mice do no t w^ork in t h e m if t hey are protected a t t he 
foundation. T h e y are superior to concrete or cement block houses in t h a t t hey are 
nonconductors of hea t and cold. T h e y never sweat or become frosty on the inside, 
and ra in does not wet the walla through as i t does in m a n y concrete houses. The 
labor required to bui ld an adobe houae is no more than tha t requi red to bui ld a similar 
house of sod or concrete. * * * 

In p lanning a bu i ld ing of this k ind , we should consider the k ind of roof to be used 
and make the dimensions such t h a t i t m a y be covered wi th t he least possible waste 
of mater ial . T h e dimensions being decided upon , s take out the foundation carefully. 
If concrete foundation is to be used it will be necessary to m a k e forms for t he founda­
tion. T h e n set good straight posts in each corner and a t in tervals of 14 or 16 feet on 
the inaide of t he wall . Line and p l u m b theae posta very carefully. If desirable , 
short s takes m a y be used in s t ead of posta u n t i l t h e wal ls get above the stakes, t hen 
these m a y be replaced by posts as h igh as t h e walls are to be. Good, s t ra igh t 2 b y 4 
posts are a l l r ight . T h e stakes being l ined and p l u m b e d carefully, you are ready to 
begin t h e wal l . 

> Compiled from Colorado Sta. Bui. 174. 
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Now take your sod plow, select a patch of prairie where the grass is thick and tall—• 
if possible (avoid sandy soil), and plow a thin sod. You may plow enough at one 
time for the entire building, if desired. Select a place f<ir mixing the adobe near 
your water supply, if possible. With small buildings, it may be desirable to mix the 
adobe in the center of the building, but it will not pay unless your building is so 
located that you can not drive around it. Haul your s<jd and spread it in a circle 
not to exceed 12 to 14 feet in diameter. Make the pile about 8 inches deei). Now, 
throw the water on thia pile until you think you have enough to wet the whole pile 
thoroughly. Then get on a horse and lead one or two others, and make the horses 
tramp around and around, turning very short. If they are allowed to go in a larger 
circle they will avoid stepping on the higher places. After you have tramped a 
few rounds you will discover dry placea in the pile. Throw more water on theae 
places and continue tramping and throwuig on water until the whole mass is mucky. 
The pile will have a tendency to spread out, and some placea will be sloppy while 
others are not wet enough. Then lead your horses out and take a manure fork (a six-
tined fork ia best) and throw the outer edgea of the maas toward the center, taking care 
to throw the drier parts to the wet places and vice veraa. Tramp again, adding water 
if needed. It ia uaually best to throw the edges in the second time in order to get 
the mass evenly mucked. 

If you have been unable to get aod with plenty of grass and roots to form a fiber 
in the mud, you should add a small amount of straw, hay, or trash of some kind. 
Spread it over the mass after it is mixe<l, as above described, and tramp again until the 
straw is all tramped into the mud. When the mass is thoroughly wet and thoroughly 
mucked, and of such a consistency that it can be handled with a manure fork, it is 
ready to be put into the wall. Throw thia on a wagon or sled, discarding any chunks 
that may not have been mucked, draw it alongside the wall and place it in the wall 
with a fork. Drop it into the wall with sufficient force to make it settle together 
solid, leaving no holes or spaces. Make aa thick a layer aa you can without its spreading 
out too wide. Let it spread over the edge of the wall an inch or two on each side. 
Be sure that the mud comes out to the edge of the wall at all places, otherwise there 
will be holes, or flawa, in the wall when trimmed. As soon as yciu have made one 
layer around the wall, if the weather ia hot and dry you may be able to start around 
again placing a layer on top of the first, being careful to make the mud fit down on 
the first clear out to the edge of the wall to prevent flaws. When you have a layer 
about 12 inches thick, let it aland until it ia firm, but not dry. Select a board with 
straight edges, 14 to 16 feet long, and as wide as the thicknesis of the wall. If the wall 
ia to be more than 12 inchea thick, two boards of the proper width may be cleated 
together to make the required width. Lay the board on top of the wall with one 
edge against the posts, get upon the board and trim straight down each edge of the 
board with a hay knife (see tig. 5). When the walls arc tiimmed all around in tliis 
manner they are ready for another layer of mud. Continue until the walls are the 
desired height. Never allow a layer to become hard before it is trimmed, or you 
will have a hard job. 

The rapidity with which this work may be pushed depends upon the weather. If 
the weather ia hot and dry, you may be able to make an average of 6 inchea per day 
from start to finish. Some days you may put a foot and then let it rest a day or 
two. If the weather is cool or damp, the work will go correspondingly slower. In 
early spring or late fall the work is very slow, and one should not attempt to build 
adobe in winter. 

Keep watch of your walls. If they are not drying rapidly, you had better lay off 
a day and allow the walls to dry. It ia a very good plan to build 2 or 3 feet and then 
let it atand a week or ao and then build 2 or 3 feet more, and so on until the wall is done. 

The frames for doors and windows may be put in place and the mud built to them. 
But a better way ia to trim the openings for doors aud windows and fit frames into 
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the openings aa aoon as the wall.n are es lii;<li as the frames are to be . These frames 
should be of 2-ineh stulf. T h e tup of the frame should be as wide as t he th ickness of 
th<^ .vail ami should ex tend into t he wall a l i t t le . When the frames are in p lace you 
ina\ build over tlKsru wi th the adobe. T h e w^alls will slirink in dry ing and draw away 
from the frames a l i t t le , leaving a crack. Theae cracks m a y b e plastered u p wi th a 
trowel. 

If the roof is to b e of shingles or iron i t will b e necoaaary to anchor the platea to 
t he wall to p r even t t he roof blowing off. This m a y b e done b y pu t t i ng 14-inch bolts 
llirough short pieces of 2 b y 4 and p lan t ing t h e m in the walls as you bu i ld so the 
top of the bolt will just reach through t h e p la te . If adobe or sod roof is to b e used 

Fm. 5.—Trimming edge of adobe wall with hay knife. 

t h e weight will be sufficient to p reven t blowing off. T h e roof should be leak-proof 
to j>revont water runn ing down the walls and softening them. 

Summarizing these directions for adobe construction, Mr. Adams 
emphasizes especially the following points: 

" (1) Line [the] posts antl plumb them carefully, and [the] walls are 
bound to bo straight antl plumb. (2) Be sure to make good joints 
between layers. (.'5) Never allow adobe to get hartl before trimming. 
(4) Never allow dry or untrampod chunks of sod to enter the wall. 
(5) Never allow water to settle against the walls." 

An atti-active as well as durable building niay be secured by cover­
ing the outer walls with cement plaster and blocking off. 
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WHITE AND COLOB WASHES.* 

There is no cheaper or more attractive means of improving the 
appearance and sanitary condition of the farmhouse and surrounding3 
than the judicious use of white or colored washes. Such washes are 
easily prepared and applied. A recent Farmers' Bulletin of this 
department ^ gives directiolis for preparing standard whitewashes. A 
few formulas for washes not included in that bulletin and which have 
also proved satisfactory in use are given below: 

According to the Alabama Tuskegee Experiment Station a unique 
and valuable use can be made of the white and colored clays which 
abound in many localities, viz, the preparation of washes for covering 
or kalsomining the exterior and interior of dwellings, schoolhouses, etc. 

Where a clay is sand free all that is necessary is to mix it thor­
oughly with hot or cold water in order to obtain a consistency of 
the average good whitewash and to apply it to the rough surface 
in the usual manner. Where dressed lumber and hard-finished 
plastering are to be kalsomined the surface must be previously 
prepared and sized. 

Sandy clay can also be used, but it must first be freed from sand 
by one of the following methods: 

(a) Sift the pulverized clay through a fine sieve or a piece of coarse cloth. (6) Stir 
the pulverized clay thoroughly into a vessel partly filled with water; let stand 2 
minutes. The sand and gravel will sink to the bottom, and the water, with its sus­
pended clay particles, can be poured off. (c) Take a coarse bag, something like a 
flour sack; put half a gallon or so of the pulverized clay into it; dip thia repeatedly 
into a vessel of water until the clay has been washed out. The sand in the bag may 
be thrown away, and a fresh batch taken and treated in the aame way until a aufficient 
quantity to suit your purpoae has been gotten out. 

Where a wash is desired which does not easily rub off, one of the 
following methods is proposed: 

(a) For every gallon of color wash stir in a pint of glue size (glue that has been dis­
solved in water until it becomes the consistency of mucilage), (h) To every gallon of 
color wash stir in a pint of well-boiled starch or flour paste, being sure that there are 
no lumps in it. (c) For every gallon of color wash stir in a quart of thoroughly boiled 
sweet milk from which all the cream has been taken, (d) Boil a pound of rice in 2 
gallons of water until a smooth paste is formed; strain through a cloth, and use the 
water the same as any other sizing. 

The colors of the above clays may be blended by mixing one with 
the other, thus producing a variety of shades, or coloring matters 
like laundry blue (Prussian blue) may be introduced at very little 
extra expense. 

An AustraUan whitewash, which it is claimed will not rub off, is 
prepared by "dissolving 2 pounds of ordinary glue in 7 pints of 

I Compiled from Alabama College Sta. Bui. 136; Alabama Tuskegee Sta. But. 21; Dally Cons, and Trade 
Rpts. [U. 8.], 14 (1911), No. 215, p. 1209; Queensland Agr. Jour., 17 (1906), No. 2, p. 89. 

• U. S. Dept. Agr., Farmets' Bnl. 474. 
499 



S 4 EXPERIMENT STATION 'WOBK, LXIX. 

water, and when all is dissolved adding 6 ounces of bichromate of 
potassium dissolved in a pint of hot water. Stir the mixture up 
well, and then add sufficient wliiting to make it up to the usual con­
sistency, and appl}'- with a brush in the ordinary manner as quickly 
as possible. This tlries in a very sliort time, and, by the action of 
light, becomes converted into a perfectly insoluble waterproof sub­
stance, which does not wash off even with hot water, and at the same 
time does not give rise to mold growth, as whitewash made up with 
size often does. It may be colored to any dosiretl shade by the use 
of a trace of anilin dye or powdered coloring, while by the addition 
of a small proportion of calcic sulphite its antiseptic power is much 
increased." 

A recent consular report states that a traveler in the rural districts 
elf Uruguay will be struck by the fine white color of the farm build­
ings even during the wet season. This neat effect is secured by the 
use of a whitewash prepared by macerating the sliced loaves of the 
eoniinon cactus in water for 24 hours, produtdng a liquid of creamy 
consistency, to wliich lime is added and the whole well mixetl. 
"When applied to any surface, be it of wood, brick, iron, or other 
material, a beautiful pearly white appearance is produced, which will 
ontlure through storms and frosts for many years." I t is suggested 
that in sections of the United States where the cactus is abundant 
it might be utilizetl with advantage in this manner. 

Those whitewashes, like all those which contain milk, flour, glue, 
or other organic matter, are not recommended for use in damp inte­
rior places. 
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